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NTRODUCTION

The technical desigm eriteria included i. thin
doeumos$ represents those standards of the
gSlOTAm- for which the Operational Development
Toot Site (ODTM) facilities are to be designed.
This eport is submitted in aeeordanee with
A1UD-ICPTC-.4olo-3 TEX dated 28 October, re-
quiremonts an amended by AMFP TWX to AMC,
SARMC-lO-2063 dated 3 November 1958. The
ritoeria is based upon a 3 by 3 Complex seu-

figuration.

-The facility criteria requirements presented In
this report are Intended to provide sufttliot
detail for the design for a Launch and Servico
Duilding to be uood for the operational develop-
mnat tooting and evaluation of Atlas Missilo and
its aeoooiated Ground Support 9quipmomt by
Convalr-Aatrentie.

The data Includes inputf"fron Associate Contrao•trs
as specified for the Fairchild squadron end/or
Complex 65-T criteria. These ***tractors Include
Worth A•meria Aviati•s/Roeke•d•o Arthur D. Little,
General Blootrio (Roentry Voeile)#, Kellogg Switch.
beard and Supply Co. and Sundstrand Turbo. The All
noertlal Guldance (AIB) system inputs are provided

by the Amerioen Beach Arm& Corp.

It should be noted that any change in the design
eritoria and toehnical data attfeting other A16.
Series 020 site@ will apply to ODS. Therefore
suboequont revisions to this des oont way be

I,
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CONVAIR ASTRONAUTICS I

1 • DIeGN OBJECTMVES

1.1 CONC9"

The Operattonal Dovolepmoet Test Site (ODYS) planned for
Vandenberg AID will sensist of one Launch Operations
Building *nd one Launch and Service Daildingo The sito
will bo used by civilian test perseonnel eoneored with
ovaluation and devolopmont of tho Weapom System 1OA-1.
The teoting will include all phase@ of maintonance and
sporations performed in conjunction with Sorie. *0
Atlas Missile and tho AUl-InoriaAl Gjidameo (AIG) } s-
to•m. Tbe following ground rules establish requiroomete
for ovaluation and test facility*

1.1.1 The buildings will not ho hardend to the oetont of the
Fairchild installation but will provide personael pro-
toetion from hasards associated with ceeidontal ozple-
sions from other semplex installations it the area.

1.102 The facility will be as austere as prastiell, eensistent
with personnel safety roquireomoteo

101.3 The genral arrangement of operational support equipomet
loeated within the building will be similar in detail
to the Fairehild installation.

1.2 TEST RIQUIRRItB

The teot program will consist of performing various teots
en ground support and missile systems equipment for the
following:

1o.21 Improvement and simplifleation of the operational procedures.

1.2.o Ivalnatien &ad prsofing of major improvement @eang*s to
the ago prior to inoorporation into production.

1o2.3 faluatie a&nd proofing ot modifleattoes of th 653

seoeesitatod by nissile improvemet.

1.3 FIRING 33•MUI3ENT

1.31 Missile launchings will be mado periodically for the
per"" of detoemining that the development and
improvement $hanges to the weapeo astoe are e64tie
faetory*

Th .10114 mebs ~mo u h s ft am"d so WU umm I13 at
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I

1.3.2 Short duration static firings will be oonduated frem
launcher for *valuation toot sot requiring asetal
flight eaviresomet.

1.3.3 Tolovisiou moattoring of missile operation viii be
required.

1.3.4 Special toot inatrumeatatian equipment and spas* will

be provided.

1.3.5 Flame deflector and fire ooatrol systems viii be aim-
ilar to the Gomploe $5-? Installatiom.

1.3.0 Prvisoioas will be made for aooommodating the Imetru-
montatiso Range Safety System (IRSS) equipment
requirements applicablo to Vandomberg APB activities.

1.4 I UCU

1.4.1 Coavair-Astronautios Ropert No. ZMU--35? "Operatissal
Ground Support squipmeml o (Figure OA" List)

1.4.1 Convair-REport FT 3287 (Roe. 9) 'General Requirements for
VSIOA-1 10C Type Facility Complex 65 ODTS0 .

1.51 GUIDANCE SYSTSM DUClUPTION

16561 The guidameO system is an All-Inertial type manufactured
by the Americasn Booch Ama Corporation (AlMA). With
this system the missile flight is oentrolled oetirely
by equipment o*stained in the missile.

1.502 With the ezooption of approzimately 50 wires for data
and eoatrol links to the Lausch Operations Building' the
target conatast nodules, mobile toot set, and ground
support equipment (GAl) for the guidance system is
located I* the Laumoe amd Service Building. This
equipment affords the capability of both lauack and
eheckout of a missile installed on the Launceor.

M"M dreamt ~4m fteem MOKYAm "Mami dmm ft fsmtmd trMn 0"l go ream" d Imft WWAm taM. Tme it
WK Im -OK I m mUM s " U s ms mstq al w tumo oit M~ &Is W&
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1,6 INSTRUMENmTAT I ON

1.6.1 GENERAL

The extent of instrumentation to be inorporated at this
site has not been clearly defined at this time. Additional
data will be provided at a later date.

1.6.2 It is expected that television monitoring and motion picture
doeumentation will be included. Preliminary requirements
have specified approximately six movie and TV Pads will be
required. This would involve the installation of eonduits
to the various locations for control purposes.

1.6.3 Other instrumentation items will inelude termination and
cathode rx:•wor type equipment. Power requirements are not
available at this time and will be supplied at a later date.

This emuN . . gmoI . mem . M din V lieu s U mqd lmlusU 1. Tit IL
UK Smam 1 ad 7K TM, W so, ti W o Musim gusm is POuM bl y ii
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2o SITING

2.1 GENERAL

-Tp9 propoa*d leoatien st-the 0DT3 site is mid-way between
CeNgleo65-2 and the progosod Compleo 85-T. The relative
diatono. between the Launai Operations Building and Launch
ant Service building 1ill be approzimatoly 600 feet to be

sonsiotent with Fairchild layout as planned. The launcher
will be oriented to the missilen eontorline of fire trajnet-

2.2 GUIDANCR

2.2.1 The lannoher area is to be located by high-ordor survey
for determining accurate loecations of erected missile,
alignment stations and beach marks relative to geographic
North. It is. required that the star Polaris be visible
by line-of-site from alignment stations. Other lineo-e-
site requirements aore from alignment stations to the
M issile Guidance System (MGS) in both horisontal and
roected missile positions and the associated optical
enck marks.

2o2.2 The Launch Operations Building will be located according
to the following considerations:

(a) Lime-of-site between launch operations and launcher
areas for television and/er visual monitoring of
activities*

(b) Lino-of-site of both launch operations and launcher
to Vandenberg ISS Installations.

(o) Water and Electrisal Power utilities location sad
accessibility.

(d) Interference of other Complezes and other right-of-
ways within the confines of the base*

TM demeM iee. mUrmet 0 tWMc0 q the MenA MOMena elte fUted State Wust the mum" SM toh -aele iUe. Tfe It
UK etU'e MU ad 71. The truemu v ft io sta is eto" ear0 , my M m tm anEhend peM . 16p•iteW by Wo.
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3. CIVIL CRITMIA

3.1 GZNEN ARA A PLAN

The ostablisoent of OMDS at Vandenberg AFB will snoideor
the following:

3.1.1 Topography is to allow proper drainage of fluids dispensed
during a &ormal statis firing or missile lauseh operatlons.

3.1.2 Pwoer plant &ad pumpbouse lesatiwn and routing of Uwoe*
utilities to the somple..

3.1.3 Relative l•oation of reforecoo beonb marie required by
the All Ioertial Guidoane system.

3.1.4 Asooooibility to cooples from mainstomaeo and adnimis-
tartion areas on the bses.

3.1.5 Loeation to be consiotent with roquire•ate eostablishod
by Instrimeetation Range Safety SyOtem and associated
inotallationse.

36t ACCUS ROADS An PAMKIM ARA

302.1 ?he Access read required from maintnanaeo and adminis-
Sration areas to the launoh ceeplox is to aoeemodato
the Misstle hbadlimg trailer with oeigbt weols and traeeor.

(a) Tractor-Trailer overall length appreozim"tely
1100 inhbes and Widtb of 190 inbhes.

(b) Minium heigbt with veruier engine is 11-3". Mini-
mum beight without vernier ongiae is 130-10"o

(e) Total weigbt of missile and trailer approximatoly
3?,500 posnd@*

(d) Trailer wbool base of 747 inches and 30 laoh read
clearance in center of trailer.

(e) Grade change limitation froe up-grade to level to

(f) Surfacing suitable for bih speed requiremoent of
type III Mobility (So mph).

ThM mmNM osfu 1•oma n festi am dow m.. f t i"Nm iMWs u a in msiq d ft t"mm !ap ?u It
Msc. $no w mi W1w T" Mumsomm mW m olmml"d o mMM aof an am ma O mWNm"" . ia Pm o 4W
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(g) Accelerations not to eoeeed 2.5 g's positive and
.3 g's negative.

3.2.2 Adequate paved suratee must be provided around the Launch
and Service Building for maneuvering and parking of
propellant and gas servicing equipment, and for missile
entrance and egross from the Missile Storage Area. It
met be assumed that all servicing and maintenance vehicles
are in the area at the same time.

3.3 FENCING

Safety fencing or guard rails will be provided in all
hanardeuo area such as transformer banksp flame do-
fleeter, drainage ditch, ete.

3.4 INTERCONNECTING CABLUEAYS

3.4.1 A cableway must be provided between the Launch Oper-
Otionse uilding and eash launcher to provide physical
support and protection from the elements for wireo and
eables associated with the launch control and checkout
equipment. It is estimated that 4000 wireos will be re-
quired for launch control and heoekeut of each launcher.
Most of the wires will be in 39 conductor cables (1.26
inches in diameter).

394e2 The eableways, eonDioting of present concrete shapes,
will run above ground en borns. When neeeesary to
run underground, eonsideratien should be given to
drainage, accessibility, etc. Cableway details are
shown in Fig. C-2 A C-3.

3.4.3 Changes in direction (either vertical or herisental)
of the eablewaya should be kept to a minimum. Abrupt
changes in direction should allow for sable flexibility
restrictions.

3o4.4 Cables will enter the crawl spacs under the Launch and
Cbhekout Equipment Room direct from the eableways.
Cable assess details are shown in Fig. C-4.

0
TIk "ONOt e job Omm gfgg 8w e e t0" Um018 Itm mere .sin U q of Sie Ipesuq LsV ITs lIUIC• Padse 711 mu 7W The t'mvuawii O s .m~iaees s@ l esastsmm aemp W - ununmi ermNum is pulask , 1w.
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4, ARCHITECTURA

4.1 GENERAL

4.1.1 The Launeb and Service Building will contain ground
support equipment and fixed facilities necesseary to
test, erect, service and launch a missile. The mis-
oil@ will be maintained in a horisental position
except for active countdown and infrequent eightings
op'Polaris from alignment station. Umbilical conne-s
tions, instrumentation and service lines will be attached
to the missile to provide eontrol and test recerding
from Launch Operatiens Building during checkout, static
tiring and active eeuntdeow.

4.1.2 General layout of Launch and Service Building will be
similar to Fairchild AFS sites to present actual on-
virenment for testing purposes. (See Fig. A-1). The
basie elevation grade level will necessarily be altered
to accommoedate the 65-2 type flame deflector for retire
and statio test capability. Propellant and high pros-
sure gas leading will be accomplished on grade level.
Missile leading will also be at grade level. Earth
fill and retaining wails will be utilized according
to the minimum hardness requirement with exception
of the flame dofleotor oponing. Propellant and gas
storage areas may be partially or entirely earth
covered except for loading points.

4.1.3 Missile envelope for handling, maintenance and guidance
system alignment equipment will require 2550 square feet.
Overall length of 104 ft. 8 inches and minimum of 20
teet width and height elearance shall be maintained. A
machinery platform approximately 12 feet deep at 13 feet
4 inches above pad level will be required for erection
mechanism motors. This platform will be loeatod at the
flame pit end of the missile storago aroa.

ft uN~W *Wm Wuutun 9Weteq Omud0SWUs i s ute S ft ue Os merfes tefemaqe 1 Lam litS It
UKC Wom 1W ad?%. TM Ieseeis Wfs -meuim of ft e"eft a mys s so % a eW sd pesn WM iss Piud by Wn.
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4.1.4 lmon envelopes for support equipment will approximate

the following: (Bee Fig. A-l)

(a) Hydraulle Equlpment Area

(b) Power Sub-Station Area

(e) Air Conditioning sad Vast.
Hating Equip. Area

(d) Meeshamisal, Elestrieal &
Sleetronis Equip. Ares Te Ba elf .

(W) Fel Control Area

(M) Nitrogen and Helium Area

(g) Liquid Oxygen Piping and
Control Area

(W) Instrumentatien

Overall total for Launch a Serviee Building will be
approximately sq. ft.

4.1.5 Reoevable roof ever missile and ereotion meebaniom
shall lnlude the minimum area of 104'4- in length
and 200-40 width. The removal time from elosed to
fully opened (90o movement) will be 30 seconds.

4.1. Assess doors and openings will be in ascordance with
the following minimum schedule:

(a) Missile storage area
(missile leading) I?'-0XI7'O

(b) A.C. A Ventilating Equip-
meat 5'-O'X STD. HT.

(e) Meebanisal & Eolet.
Bleetreetn Equip. Area 51o0 X STD. HT.

(M) Liquid Oxygen Piping Area S-@ X STD. Hr.

(e) Nitrogn and Helium Area 4'0-0 X STD. HT.

ari " M aet W UMm sfuq M unoe" ohem t Umtud 00 ims VNm W" tsmoo of as Mp L Tft It
UK. lestmW 7ON Ms 7W. The vamues el kimees of ft cm in my umw is mu pums i isn d i b IM
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M(t)Fel Control Area 4'-0 X STD. HT.

Wg Other Area door* 3#-O X STD. HT.

(h) Equipment Acess Hatah to
M&C Area A R-ATX 13'-00 opening

(0) iotrumeontatir 4V-0 X STD. HT.

4.1.? Roll-up door for flame deflector exhaust opening will be
required for environmental protection of missile and
equipment only. The mazimua time required to fully open
position will be 10 minutes, or minimum rate of I ft. per
m*n

4.1oo Cabling to the Mechanical and Electrical Room will be
routed under the eloetrical equipment platform. Hydraulic
lines from Hydraulic Supply Unit to the stub-up plate
will be carried in a trench below floor level. A small
trench intor-eonneoting the Liquid Oxygen Control Room
will be required.

Conduit runs within the Launch and Service Building be-

twvee equipment is suggested in Fig. A-3. (To be added).

4.1.10 Conduit runs to TV A Movie Camera pads will be required.

4.2 MISSILE STORAGE AREA

4.2.1 The Missile Storage Area will be of sufficient sixe to
perferm routine maintenance function with the missile
mated to the beoe and launcher. Additional spaee will
be provided to separate the booster sootien with the
missile on its handling trailer within the enolosure.
(Sao Figure A-I).

4.2.1 The Missile Storage Area entrance door may be hinged to
either or both sides. There is no requirement for rapid
opoming of the missile entraneo door.

4.2.3 Space will be provided em the Missile Storage Area calls
for the Umbilical Junction boas, AIG amlifier assembly,
and a Nitrogen Charge Panel and instrumentation terminal
panes.

Ttho "smm SWAN mrdu w Uq so f mW ft hme Do Unmoh Sties ftvom MW W a"l em m0 ft tsmq LM Tt I&
UK Saiotnm ow M, f ta Isa fte Iha 0 ft go*" a mo mNowm Is anuummhd wuma to Pets W we.
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4.2.4 A covered weil will be provided 1O'XIO'XS' deep as shown
in Figure 3- . This will house the Guidance system ep-
tiedl alignment equipment eesliimator. Two bench marks in
41X4XS' room* adjoining the collilmator room. Provisiom
will be made for sighting on the missile guidace* pod#
bench marks and the star Polaris with the collimator.

4.2.5 Blast protection will be reqaired for exposed portions of
collimator during static firing and repeated launchings
from the site.

4.2.6 Two bench marks per collimator are to be provided.

4.3 MECHANICAL AND ELECTRICAL ROOM (Figure A-i1)

4.3.1 The Mechanical and Electrical room will contain Instru-
montation, Launch Control and Checkout Equipment tacks,
special electrical power equipment, Ilydraulie Supply
Unit, Pressuriaation-Control Unit, Dynamic Checkout
Unit, Ullage Simulation Assembly, Nitrogen Control
U1nit, Erection Mechanism Motor Control Center (See rig.
A-4), and Hydraulic Power Unit.

4.3.2 A minimum of 111-0" clear head room will be provided for
piping, cable tray, and air duct@.

IThisVA sow mWN0 WNms 4 fts~i no ohgmd 0uu1 ft "W a"is Woos Ite so muqd wim Ima. 1i 11L
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GROUND SUPPORT EQUIPMENT

C-30.2 - Supply Unit, Hydraulic
C-24 W Checkout Unit, Pneumatic Dynamic
C-31 Simulation Assembly, Ullage
C-26 - Control Unit, Pressurization
C-25.1 - Control Unit, Nitrogen
C-2.03 - Charge Panel, Nitrogen
C-88 - Motor Generator (400 ape)
C-ST - Power Supply - DC
C-7T - Battery Charger
C-7? Emergency Battery
NAA 18.1 - Engine Flushing Module (iF 3GQ0Jrh1
HPU - Hydraulic Power Unit (Erection Seem)
NM 10.4 a Cembuotien Stability Monitor
NAA 9.1 - Relay Assembly
C-80.6 - Control Unit, Caner& TY (65-T only)
C-53.G.0 - Auziliary Switching Unit, Launcher
C-51.1.0 - Distribution Unit, Signal
C-31.0 - Amplifier Unit, Line Driving
C-94.1 - Power Supply Unit, Launcher
C-83.2.0 - Measuring Unit, Pressure
C-80.5.0 - Control Unit, Target Data
C-SO.? - Control Unit, Ground, Autopilot
C-80.4.0 - Exerciser Unit, Propellant Utilization
C-89.'1 -Sequnener, Propellant Loading
C-64.5 - Signal Responder, Launch
C-9a - Switching Unit, Tranefe. , Launeb Control
C-63.4 -Sequencer, Pneumatic Test
C-89.8.0 - -Sequeneer, Control Unit, Pressurisation
C-89.7.0 - Control Unit, Ground Power, Missile
C-95.1 Control Unit, Relay
APS - APS, Ground Support Equipment
C-a7.l.O - Distribution Unit, Power
C-T.S Distributien Unit, Me. 1 Cable, Launcher
AIG - Arma Countdown Group
C-X - Erection Meehanism Motor Control Center (EMMCC)
C-7T,3 - Distribution Unit Ne. 2, Cable, Launcher
113S/CAJ - InstraIentatien Range Safety System, Cabinet
C-9T.? Cabinet, Spare
C-S6.2.O Junction 3o2, Umbilinal, light

Rigure A-Ia

USC. sium - M m u I now" d ft a oi is W IS a WsMi Wnm is pobw oW
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This pege is intentionally loft

BLANK

Figure to be provided later.

Figurer A-3
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5. STRUCTURAL CRITERIA

5.1 GENERAL

5.1.1 The development of structural drawings must be done after
careful perusal of other sections of this criteria and in
acoerdance with data stated below.

5.1.2 Lead point locations and load magnitude* are both subject
to change, due to the preliminary design stage of the
ground support equipment. When final configuratiens are
established, information contained herein will be revised
for final facility design,

5.32 MISSl STORAGE AR.A

5.2.1 The ODTS complex facility will have static and refire
capability and engine exhaust pressure and temperature
after launch will be a design consideration. The pressur.s
and temperatures may be obtained from the following reports
that will be available through AMWD at a later date. It
is recomended that the pressures found therein be increased
by 25 percent to allow for future engine development.

(a) AZJ-27-004 TN - "Impingement Heating and Blast Lead
Pressures on Launcher and G.S.E. Dur-
ing Rise-Off, XSM-65 D&E, I.O.C. Mis-
silem, dated 6 August 1958.

(b) ZA-7-163 - "Rorizontsl Leads, Resulting from
Missile Exhaust Gases*, dated 26 June
1958.

(a) AZS-2T-232 TN - OMethod of Determination of Structural
Resistance to Impingement esating and
Blast Loading on Launcher and G.SoE.
During Rise-Off', Preliminary.

5.2.2 Flane Deflector Pressure: No information available at
this time. Data will be added at a later date.

5.2.3 Thermonuclear Blast Considerations:

(a) Pressure: Information net available at this time.
Data will be added at a later date.

(b) Ground Shock: Information not available. Data will
be added at a later date.

PU NO A-7..
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8.2.4 Maintenance Platforms

The faollty shall provide retractable platforms for
missile maintenanc aoceossibility wher, shows in
2T.09002. Siz inch eloaranco from any part of the
trailer, erection boomt or launcher must be maintoined.
Access ladders msnt bo provided from the Missile Storage.
Area floor.

The platforms anst withstand a uniform load of 40 lbs.
per sq. ft. or a 2000 lb. lead concentrated on a 2.5
sq. ft. area, whichever is mere severe.

5.2o5 Configuration

Preliminary configuration of flame deflector and oolli-
mator are, shows i- 27-09002 drawing. The load points
&ad eonfiguration are not firm and subject to change.
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5.3 Stiffness Requirements: The lauaehr supporting Structure
shall have a minimum stiffness defined by the following
spring constant.

K a 1.04 z 106 #/in (Vertical)

This value is the stiffness requirement for each indivi-
dual support. namely Load Points 11, 12, 21 and 22. The
vertical stiffness of these points shall be equal within
10%.

Spring constant, as used here, is defined as the fore*
required to deflect the structure one inch in the
vertical direction. It is net a requiremeat that tOe
support =at be capable of supporting the load or the
deflection equal to the spring constant, but the ratio
of the actual forces (as described in 5.4.4.2) to the
spring constant gives the mazimum actual deflection
allowed.

Pactual # a &Smax. it
Kmin #/in

5.4 Total Mass Requirements: Due to dynamic considerations
the total mass of the substructure shall not be less
tham 3009000#o This mass shall consist of rigid material,
such as steel and concrote, only.

5.5 COLLIMATOR ASSLIEBLY

5.5.1 Structural design will consider tbe following requirements
of the All-Inertial Guidance equipment duo to ground hbook.

(a) Collimator and Beach Mark rotational stability dis-
placement (static) to be maintained at 2 seconds of
are mazinmn.

(b) Collimator rests on three pads individually attached
to stool plates groutod to top of pedestal. Three
studs iabodded in the pedestal provide bold down feor
collimator assembly, Weight of sollimiator approzi-
matoly 1000 pounds.

(s) Beach Marks (two required) weigh appronimately 10
pounds and are independently mounted on flat plate
atop ground psdostals, eash having a 1 foot mounting
surface.

PINUIJS14
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5.6 STRUCTURAL DESIGN LOAD IPQUTREDIMNS

Data ineluded to Appendix A to be supplied at a later
date*

ft fUmU "M WNW""uti"Oq NOWdle n W NO VMW Uml f a mw" d MA of go IWW tasfs It M
OUC -tmme7Bml . th omm w as WNW of ft 40" in op mumo in a WS " ome is P"o w im



Zlo-7-03T

CONVAIR ASTRONAUTICS 24

I. MECHANICAL CUIW.XA

g e1 VTIROUMMUTAL tqUIRENTS

4.1.1 The equipment in the Mechanical and Electrioal Room is
designed to operate in an enviroment of +35op to .1l0O?,
65% Me. It is recommendod that a minimum temperature
of *50OF and a minimum ventilation rate of four air changes
per hour be maintained when ponenel are performing main-
tenanme in the building.

6.2 EQUIPMEN? COOLING

11626 Cooling air for Launch Control, Xmstrumemtatien, Test and
Checkout Equipment and the missile equipment pod free of
corrosion or explosive fumes and eleaned by standard
mechanleal filters. The air cireuit shall be eapable of
operation independent of the refrigerant circuit.

6.2.2 Cooling air to Laue Control, Imetrumontatiom and Choekout
Equipment racks will be fed from a plenum underneath and be
roturned through a duct overhead. (Figure M-11). The
system will be designed for 100% recirculation. (Figure
M-8). Prevision should be made to convert the system to
100% outside air remotely in the event of refrigeration
failure. The system will provide a total of 4000 SCFM
at 55OP I 30F, 65% RE max. Air average flow of 150 SCFM
at 0.5* SP will be supplied to ceak rask as speciflod in
Figure A-2.(Th& ffe UPPea' jo*.Ailo,"'c'f)

6.2.3 Cooling air to the missile equipment pods will be fed to
stubups on either side of the Missile Storage Area.
(Exact location of these stubupe has net been determined).
The system will be designed 100% outside air. 16T0 SCFM
will be supplied at 40°F + 50F9 301 SP, at 50% RH (Fig.
M-8). Additional 1000 SCFM at 400 SeOF will be required
in the second pod for telomotering and range safety equip-
ment. A smaller amount will be required to maintain pro-
per conditioning of AIG equipment in pod during standby.

6.2.4 The Hydraulic Supply Unit requires seoling water from
tLe building supply system. One - 21 supply line and
one - %* drain line will be required. A maxim flow
of 65 GPM of 40so to T0'? water with 60 psig supply proe-
sure is required. A total of 1000 gals. will be used
during countdown.

Th t 4 m09181m4 MW Wmb.e 01u W ft O 4 IO VONb PAW b 00 ama SO I0011u0SG LM TIM. I1
US^ bmo m M. The Ism m"m o III slow ormm usm i es a mMInfmm i 0 i& W& b
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6.3 FLUID STUBUPS (Figuro M-7)

6*301 Fluids will be supplied to the missile (except propel-

lants) through flextble lines and hard tubing contained

in an 18" caisson which passes through the Missile Stor-

age Area wall and the *e"sties been trunnion. This

caisson is attached to and rotates with the launcher.

The flexible lines on the Mechanical and Eleetrisal Room

end are attached to a fixed plate and from there are

routed to the proper unit of Ground Support Equipment.

A sleeve must be provided in the building wall in which

the caisson will rotate.

6.3.2 Propellants will be supplied to the missile through

three additional stubups. Exact location of these stubups

are shown in Fig. M-12 and M-13.

6.4 FLUID REQUIREMENTS

6.4.1 Fluid storage will be adequate to support one missile

through load hold one hour, unload# load, and launch.

This must be accomplished after a ton day period of

isolation comoneing anytime in the resupply schedule.

The fluids supplied shall meet the following spoeifita-

ties@:

Nitrogen MIL-N-6011 Typo I Grade A

Oxygen MIL-P-26508

RIP- MIL-F-25576

Trieblorethylene NA2-01512

lelium - Convair Specification No. 0-73002

0.4o2 Liquid oxygen met be stored in sufficient quantity to

provide approximately 171,000 lb.. on board at launch.

6.4.3 Liquid nitrogen use is 300 gallons during seoutdown plus

"W0 gallons for a one hour hold.

6.4.4 200% gallons of trichlerethylene shall be stored at

the lausnher. (IF TOJ•L AdOTI7
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6,4,5 RP-1 must be stored at a temperature between +350F and
TTOF. Approximately 75,000 pounds are required on beard
at launob.

6.4.6 Uses and reosemonded storage for gaseous nitrogen ors
shown in Figure M-0 (sheets one through three).

6.4s7 Uses and resomoended storage for helium are shown in
Figure M-10.

6.4.8 Instrument air at 300 psig is required by the Pressurisa-
tion Control Unit at a flow of 0.6 lbs. per min. -656F
dew point.

6.5 PROPELLANT SYSTEM

6.5.1 GENERAL

The propellant-loading system for this complex will be
designed by Arthur D. Little (ADL), Int. of Cambridge,
Mass. Propellant system schomatio is shown in Figure
M-1. Sub-system flow diagrams for Liquid Oxygesn Fuel,
Liquid Nitrogen, and Helium as proposed is shown In
figures M-2 to M-3 respectively.

6.5.2 Storage Vessel Require3ents

See Figure 1M-14.
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GN2 Storage Requirements

1. Checkeut

(a) 4000 - 1200 PSIG Storage Cylinder

it Engine Service Trailer 7.4
2 Purge System 18580

(3 Nitrogen Charge Panel Low Pressure 9.038
Total 192.4

(b) 8000 - 4700 PSIG Storage Cylinder

(1) Booster and Sustainer Accumulators 3.0
Total 3.6

(a) 4000 - 2500 PSIG Storage Cylinder

(1) P.U. 9xerciser 1.0
Total 1.0

2. Leakagee and Usage - Twenty Days

(a) 4000 - 1200 PSIG Storage Cylinder

(1) Sydraulie Supply Unit 4.7
To-el 4.?

(b) 6000 ° 4700 PSIG Sterage C7tinder

(1) Booter and Sustalner Aeesamlaters 1.1
Total .ei

(e) 4000 - 2S00 PSIG Store4e Cylinder

W Releas. Syste. 10
Standby Nitrogen Supply to tbe PCU 13.3

Total 33.3

1pigueO M-0
$boot I of 3
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Lbs.

3. First Launch

(a) 8000 - 4700 PSIG Storage Cylinder

(1) S-T Monepropellant APS 4.,
Total 4.6

(b) 4000 - 2500 PSIG Storage Cylinder

(1) Launehor Rolease System 0.0 .
Total 6.0

4. Abort

(a) 4000 - 1200 PSIG Storage Cylinder

lQ ooster Gas Uenerator Loa Purge 
51.7

ý2f Booster LOX Dome Purge 133.2
3 Sustainer Gas Generator Fuel Purge 88.0 I
4) Sustainer Gas Generator LOX Purge 3.7
(5) Sustainer LOX Dome Purge Go.o
(0) Vernier LOX Purge 7.4
(7) Vernier Fuel Purge 5.6
(8) Trichlor Purge 38.4

Total 393.2

(b) 8000 - 4700 PSIG Storage Cylinder

(1) 9-T Uonopropellaat AJPS 4.6
Total 4,8

Figure M-9
Shoot 2 of 3
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S. Launcb Aborted Missile

(a) 4000 - 1200 PSIG Storage Cylinder

(•1 Booster GG LOX Don* Pre-Ignition Purge 4.4
2 Sustainer GO LOX Dome Pro-Ignition Purge 1.6

Total 6.2

(b) 8000 - 4700 Storage Cylinder

1) Booster Accumulator Charge 3.3
Sustainer Accumulator Charge .2
S-T Monopropellant APS 4.6

Total 8.1

(c) 4000 - 2500 PSIG Storage Cylinder

(1) Launcher Release System 6.0
Total 6.0

6. Tb. maximum demand needed in accordance with the established ground
rules are:

(a) 4000 - 1200 PSIG Storage Cylinder

Total (1,2,4,S) 596.5
W2 Recommended Design 700.0

(b) 8000 - 4700 PSIG Storage Cylinder

8? Total (1,2,4,S) 1.
Recommended Design 25.0

(e) 4000 - 2500 PSIG Storage Cylinder

Total (1,2,4,5) • 32.0
W2 Recommended Design 4040

*For release system charge during missile to
launcher mating.

Figure M-9
Sheet 3 of 3

ft Ossms mOui Wsmm -RN aft 0l0610 ftftW of U SUms VO W VNW* msmq of f Ismqs Lam. Tree It
UK!. soein m -M IN. ft tmon-I a Is rseolin me is is r rninw No, 815 ovas is rSeflsi ip tie.

MW Ks. &Xn-IT INIn1Inh



I

CONVAIR ASTRONAUTICS pj_4

HELIUM STORAGE REQUIREMENTS

1. Checkout of Pneumatics Systems on Missile

A. Fill In-flight aphpres to 3000 psi with ambient

Helium (through ADL valve li-8 or H-18).*......0...... 51.O#/CO

Be ADL High Pressure C/o Storage

1. Raise pressure on in-flight spheres from 3000

psi to 3300 psi ........ *......**e *e 5.0#/CO
2. To conduct leak tests em missile pneumatics

3. To everpressurize LO ullage tank and crack
airborne LO2 relief ialve*o.&................ G.3#/CO

4. To overpressurize fuel ullage tank A crack
airborne fuel relief ale.......... 0*3#/CO

S. To crack fuel pressurization line relief
valve in PCU...................... O.1,4/Co

6. To flow airborne (in-flight) bottle relief
..... *********q~ee .6#/co

Co From ADL Storage - "Ground Preassurization"

1. Pressurize fuel ullage tank to 60 psig*........ 2.0&/CO

2. Pressurize LO02 ullago tank to 26 pxige.*........ 1.S#/CO

Do To exercise emergency preenurization system &
valv s'. o . ... *06 600 000 000 .. ....9.9 0.6... so 0.2.*/CO

(This quantity comes to I'CU through line 11-3)

2. To Launch a Missile *ithout a Hold
QuantityT

A. I'ut in-flight helium 1bad............ 37,0#
&. JIV84ea~u-ead~............ ....

u. Pressaurize fuel tank to 30 psig..e.e... 6............ 24.5#
C. Pressgurize fuel tank from 30 to 60 pi...... 0.04
U. Pressurize LO, tank from 2.2 to 26 psigoo........... 2.4#
g* Pressurizatioft console 0ekg........... .3#~

3. If a one-hour hold occurs during launch, add:

A. Engine bleed and lkge............. 7.60/br.
5. PCU leakage... ...... * .............. l.2#/hr.

Figure M-10
Sheet I of 3
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4. To Static Fire (based on one-hour maximum hold)

A. Lead in-flight spheres with refrigerated helium..... 137.0#
B. For engine start demand............................. 3.0#
C. Engine bleed and leakage............................ 7.6#/hr.
D. Pressurize fuel tank to 30 psig..................... 24.5#
Z. Pressurize ftuel tank from 30 to 61) psig ............. 0.9#
F. Pressurize L02 tank from 2.2 to 26 psig,............. 2.4#
G. PCU leakage ................ *..*.** ...... .. ..... .. 1.2#,/hr.
H. Pressurize LO, tank at 2.2 psig during deloxing,.... 42.3#
J. Pressurize fue tank at 8.5 psig during defueling... 24.1#
K. Raise LO tank pressure fr~m 2.2 to 5.5 paig for

sa dby. . .................... ..................... 6.2#

S. To delox and defuel after aborted flight. (Assumes no LO or fuel
used, that missile was completely leaded with fuel and La2 and
was pressurized to 26 and 60 paig)

A. P-essurize LO2 tank at 2.2 paig during deloxing..... 44.0#
B. nressurize fuel tank at 8.5 patg during defueling... 25.0#
C. raine LO2 tank pressure from 2.2 to 5.5 psig for

2.2

6. Routl.a .ses (extended periods on standby):

A. %U leakage. ............ 0 ... . ..... 25.0#/mo.
R. ?repulsion & Pneumatic Valve Leakage...*...... .9..... 95.04/84.
C. Leakage through fill and drain valve...... :... 0.8$#/Me.

7. Summary of Data Upon Vshich the Helium Storage in Enclosure (B) Was
Based

A. High pressure checkout supply (to Dynamic Checkout Unit):
Requirement per checkout of I.B.1 thru 6. 12.5#
For two (2) checkout capability a 12.5 x 2 - 25.0#
Allowance for contingencies - 5.09

Total-High pressure checkout supply for DCU 30.04

B. In-Flight helium and checkout supply
In-flight helium requirement of II.A. & B 140.00
Engine bleed and leakage for one hour - 111.A 7.6#
Checkout of missile pneumatics system - L.A. 1l.0#
For two (2) launch & checkout capability a

198.6 x 2 a 397.24
Exorcise smorg. press. system & valves - V.D. 0.2#
Allowance for contingencies -22-#

Totnl-In-flight & checkout supply - 420.0#

Figure MI-10
Sheet 2 of 3
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C. F:ngine Controls Supply
Deleted - Ungline controls helium to be supplied

from the In-Flight Helium and Checkcat Supply

D. Ground pressurization supply

Io One abort (includes one-hour bold):
of IV.D thru G and V.A. thru C. * 104.2#

2. One launch (includes a one-hour hold):
of If.C. thru F and III.B 29o3#

3. Cheek of 2 missiles:
of I.C.I. thru 2. x 2 - 7.6#

4.. Allowance for contingencies 38.90
Total-Ground Pressurization Supply - 180.0#

E. Routine uses supply:
of V.A. thru C. * 120.S#

Allowance for contingencies - 29.20
Total-oltotine Uss. Supply. 150.0#

Figure M-10
Sheet 3 of 3
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Y IVI 4- 11 I

I
$.7+125

LO 2  lo-0.01-l/ 00+1/6

isterul la of beoth
utaups to be at

MS 1332.35 t .125

Stubepe are to be supported such that me thermal
ezpanaeon/eestraetiens forces are trantsitted
through the interface plano.

Size of stubspe, type of flange and bolt bole
orientations are unchanged from 65-2.

ODYS PROPILLAiNT STURUP LOCATIONS

Figure U-lI
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• XLooking Aft

y IVIII Y

9400 +0.13*

AT MS 1341.0±0.13"'.

100±1/e

3"-1S0,* ASA
STD. REF

Stubeut is to be h uppotted such that no
thermal ezpanioen/eontoraetione forces
are transmitted through the interface
plane.

2 SERIES LO TOPPING
S2-ý

STUDOUT LOCATION

Figure W-13
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STORAGE VESSEL REVIREMtENTS

Sizel Pressure GsJor..[j.

28,000 gal. 150 psa Lex Missile Load

159000 gal. 150 psi RPI Missile Lead

21.6 of 6000 psi ne Checkout Supply

300 of 6000 psi He In-flight Supply

106 of 6000 psi He Ground Pressuri-
zation

53.5 of 6000 psi He Routine Uses

213 at 2400 psi N2  Fuel Transfer
Pressurization

106 of 2400 psi N2  LNs TransferPriesurization

8.6 of 2400 psi N2  Fuel Preoharge
Supply

27 of 2400 psi N2 Fuel BlanketPressure

78.6 of 4000 psi X2 Launcher System
Supply

32.8 of 8000 psi N2 Charge Panel Hi-
press. Supply

10.7 of 8000 psi N2  Release Cylinder
Supply

14.5 of 2400 psi He Fluid Transfer
Supply

311.25 of 2400 psi 02 Lox Transfer Supply

53.2 of 2400 psi 02 Lex Line Blanket
Pressure

Figure M-14
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7. ELEMT!ICAL CRITERIA

7.1 POWER C.RAMCTERISTICS

7.1.1 Pe lied by the facility be as follows:

208V * 10 phase, 60 c.-
120V I- 1 phase, 60 cps A 3 "- • .' & .

7.1.2 Special electric power (DC, 400 cps AC, and AC with nore
critical regulation than that of paragraph 7.1.1) will
be provided by special rectifiers, motor-geoneratorst
self-oontained power supplies, etc. These special power
supplies (and distribu*ion systems) will be provided by
the contractor that has equipment requiring special power.

T.2 P0'ER REQUIREMENTS

7.2.1 Power requirements for facilityiteam (heating, lighting,
air conditioning, etc.) will be determined by the Archi-
teet-Engineer.

7.2.2 The GSE connected load is presented in the following
table:

ml. 4 inthuw im~ vmeew.non uufft~ S.mm ied •4ss.WsUsed Stat mSes Semsam• SE Sm Essq • Titl IS
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440V 208V 120V

3 phase 3 phase 1 phase
(KVA) (KVA) (KVA)

ELECTRICAL AND MEC4ANICAL AREA

Launch Control & Lheckout Equip. 1.30 8.00
Power Supply, Ground DC 10
Charger, Battery 1.3
Motor Generator, 400 cps, Grn'd Power 5
APS Voltage Regulator

EqiUIPMENT ROOM

Hydraulic Supply Unit 125
Missile Erection Boom, Hydraulic

Power Unit S

MISSILE STORAGE AREA

Erection Boom
Erection Motor 75 (200 KVA for 5 see.)
Re-entry Vehicle Lift Trailer

(outlet only) 3
Engine Service Trailer 25

(Recp. Pyle National P-200186)

GASEOUS OXYGEN STORAGE

Recharger - Oxygen 100
(Plug Creuse-Hinds DP-20468)

GASEOUS NITROGFN STORAGE

Recharger - Nitrogen 100
(Plug Crouse-Hinds DP-20468)

HELIUM STORAGE

Helium compressor 100
(Plug Crouse-Hinds DP-20468)

FUEL STORAGE

Mobile ftel Separator 4
(Reep. Crouse-Hinds ARE6425)

TOTAL 572.6 4 26

Thi mtamuM cmiameo --tnieg q So inutd d0ftsm at Uft UmStd sUm 10m to om ft esumw LM This I.
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7.2.3 The maximum l*& demand imposed durin untdown by the

GSE at each Laune nd Service Bu ng is estimated to
be as follos:

felw 440Y - YA

VZL- 7- oas

Hydraulie t will net be operated a itaneously with
Ieeti oe nmotor.

7.2.4 The electrical demand for facility equipment which mset
be operated in zenjunction with certain Ga8 must be
determined by the A&d.

7.3 GROUND REQUIREMENTS

7.3.1 SIGNAL AND POWER FREQUENCY GROUND SYSTEM

The basic element of the grounding system of the Launch
and Service Building is a grid matrix under the build-
ing. All equipment, structureo power and signal systems,
ete., requiring grounding will be common with the grid
matrix.

7.3.1.1 Grid Matrix (Figure 3-3)

a. Structure:

1. Grid will be No. 4/0 bare copper conductors.
2. Matrix spacing will not exceed 12 feet.
3. Intersection joints will be brazed (silver

brazed, oadweld, or similar)
4. Copper clad steel rods (minimum dia. 3/4 inch;

minimum length 10 feet) will be driven in the
ground at periphery joint intereectione and
*onnected (brazed connectiono) to the grid.

This eumsla esuteem ecum effeetiq th utuie tw defuse ef thre Uited Staoes uthe the semuq ef the E•~q L• Tit Il,
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b. Grid Extensions (Figure E-2):

Flush mounted ground connections (for grounding port-
able equipment, tools, etc.) shall be installed in
the floors or walls inside of the building. Suggested
locations for the grid extensions are shown in Figure
E-i. It should be noted that since the purpose of
the grid extensions is only to provide readily acceesi-
hie ground points, considerable freedom is permissible
in locating the extensions so that they do not inter-
fere with other architectural features of the building.

These ground grid connections will be connected to the
grid matrix by 4/0 bare copper conductors.

e. Grid Location (Figure E-3):

The grid shall be at least 18 inches below the floor
of the Launch and Service Building. If conflict with
a subsurface rock formation is involved, this dimen-
sion may be reduced to 6 inches (trenches with pro-
tective earth fill added over the grid).

If it is necessary to contour a vertical wall, the
spacing between the wall and the grid shall be no
less than 6 inches.

d. Grid Limits:

The periphery of the grid will include the area
bounded by the outside walls of the Launch and Service
Building.

e. Grid Protection:

There shall be an earth fill over the grid with the
minimum vertical dimensions as indicated in paragrapb
7.3.1.3.c.

7.3.1.2 Power Distribution System Grounds

a. Initially, the neutrals of the power distribution
systems will be grounded only at one point on each
malor grid matrix (the matrices for the Launch Opera-
tious Building and the Launch and Service Buildings).

Thi dmud Omisms Imfmstu s9u~q sutl.. m fmmu si~a me Utud IWajs weres me mo8 si Os £mls tL~ Title IS.
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In order to avoid circulating currents within a grid,
the neutrals will be connected to the same point on a
grid. If a water well is tsed, this point should be
as near to the well as possible.

b. should it develop that after equitipment is installed
and operated that this grounding is inadequate, addi-
tional zrounding of the neutrals may be necessary.
Installation of this additional groundin% will be the
responsibility of the contractor requesting it.

7.3.1.3 Interties

a. The grid matrix of each Launch and 6ervice Building
will be intertied to the grid of the Launch Operations
Building.

b. Lach intertie will consist of a minimum of 8 No. 4/0
bare copper conductors.

g. Interties should be buried.

7.3.1.4 Uetal mork Ilonding and Grounding

a. In order to insure proper functioning of the electro-
nic equipment in the building, it is necessary that
large metal objects such as structural steel (ezclud-
ing reinforcing rods), frames, metal doors, gratings,
conduit, duct, cable trays, etc. be provided with
a continuous electrical path to ground. Otherwise,
these objects may act as antennas and become sources
of radio frequency interference. All such metal
work should be bonded in accordance with iood con-
struction practice and ultimately connected to the
.round grid system.

h. Bonding and grounding of the instrumentation consoles
and equipment will be the responsibility of the
installing contractor.

7.3.1.5 Launch Control and Checkout Equipment

A 1/32 Inch by 12 inch copper strap will be run on the
floor under the platform supporting Launch control and
checkout equipment. One strap should be provided for
each row. These straps should be connected to a ground

ThsUsu,,, iai Wsmtl • maig astI ia dfu U Plu Se s~i 15 .mlliq m Iulumqm Les Til WIS,US.Isimon 1W ma1 4n" omI okmt twf so mesiftmi UPWrum isp lifti s..
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grid extension at least every 12 feet. Cabinet ground
busses will be connected to the ground plane formed by
the copper straps.

7.3.2 LIGHTNING GROUNDS

The necessity for general lightning protection for the
Launch and Service Building will be determined by the
Arebitoot-Engineer.

7.4 LIGHTING

7.4.1 INTENSYTIES

Lighting intensities for the areas requiring frequent
access for performing maintenance shall be as follows-
(measured 3 ft. above the floor):

Intensity 2)
Area (ft-candles/ft)

Mechanical-Electrical and
Electronic Area 25

Missile Storage Area

jaý Roof closed 25
b Roof open 10

Outside perimeter of building
and fluid service areas 5

The lighting intensity for the utility tunnels (any main-
tenance performed in the tunnels will be extraordinary),
LO Piping Area, Nitrogen and Helium Area, Fuel Control
Arla, Air Conditioning and Ventilating Equipment Area,
Hydraulic Equipment Ares, and the Power Substation Area
will be determined by the Architect-Engineer. These
areas are such that access to them will be infrequent or
the functions performed are such that there are no
specific lighting requirements indicated.

7.4.2 TYPE OF LIGHTING

Lighting fixtures must be consistent with SJIL-I-26600.

timegt em"alme MWmWeW aeftlq ea Neo" bose • eo on lfisme ulm e erms f f ESP*"e" LM Tim IL.
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7.4.3 SUPI'LEVENTAL LI(GHTING

Supplemental lighting will be provided by the employment
of portable fixtures. These fixtures will operate on
120 volt AC.

?.3 OUTLETS

Power outlets for portable equipment, trouble lights, eta.
will be located about the building. In hazardous areas
(LO, Piping, Fuel Control, Missile Storage) these outlets
sharl be explosion proof. 120 volt outlets shall be
located at convenient intervals along the walls. Two
mandatory 440 volt outlets should be located as near as
possible to the positions shown in Figure E-I.M. 'Ses$ippon

7.5.1 P0VINIONS FOL1 SUIPLEM.•.TAL GRI %.ATUIX GCOUNDING

Provide a ground spool in the wall near each corner of
the building for accessible external connection to the
ground matrix. These connections will be used for
additional -rotinding if required in the future. Installs-
tion of this additional xroanding will not be the respon-
sibility of the construction contractor.

7.86 COMMUIC.ATIONS

7.6.1 DIAiL PIfONE sYSTEM

.A communications network within a complex is required
for coordinating routine activities of personnel. This
network will also link a complex to other squadron
installations. ,ithin the complex this network will be
a dial phone syste.... Installations at the Launch and
Service Building will include wall-mounted phones and
dial phone communications panels installed in certain
equipment cabinets.

7.6.1.1 4all Mounted Phones

A suggested location for wall-mounted phone outlets is
presented in Figure E-1. It should be noted that
installations in hazardous'areas will in general be
explosion proof. Only one phone in the Missile Storage
Area will be explosion proof; others will be deonergized
durinX countdown.

o -
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7.6.1.2 Cabinet Communications Panels

The locations of cabinet communications panels are shown
in Figure E.-. Personnel working in the cabinet area
will utilize the coemmnieations .ystem by connecting
portable handsets to the panels. or-/., e-I ro wc4 S& t,'"

7.6.2 PUBLIC ADDRE33 AY'3TE 4 A LA.rTE.; O

Although there is no technical requirement for a PA system,
much a system is considered operationally desirable.
Criteria for a PA system is not within the scope of this
report; however, a layout of speaker3 inside the building
is presented in Figure E-1, for information purposes.
This layout is based on speaker locations of provions
installations. Speaker installations outside the build-
ing should be anticipated.
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